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Background  and  objectives:  Medical  waste  management  is  a major  concern  for
healthcare  facilities.  One  important  element  is  the  segregation  of  infectious  waste
from  domestic,  non-infectious  waste.  The  aim  of  this  qualitative  study  was  to  iden-
tify  factors  that  negatively  affect  proper  segregation  at  Nemazee  Hospital,  which  is
afﬁliated  with  Shiraz  University  of  Medical  Sciences.
Methods:  Study  data  came  from  focus  groups  involving  hospital  workers.  Partici-
pants  expressed  their  opinions  regarding  barriers  to  proper  segregation  of  medical
wastes.  The  participants  gave  their  permission  to  have  their  comments  recorded.
Data  analyses  were  based  on  a  grounded  theory  approach.
Results:  The  results  indicated  that  managerial  weakness  was  an  important  factor  in
suboptimal  disposal  of  medical  waste.  It  appears  that  hospital  authorities  should  pay
better  attention  to  educational  planning,  organizational  resources  and  supervision.
Together,  these  considerations  should  help  reduce  waste-management  errors.  The
results  also  suggest  that  healthcare  worker  training  needs  improvement.  In  general,
patients  and  their  companions,  as  well  as  the  local  population,  did  not  appear  to
have  sufﬁcient  knowledge  concerning  disposal  of  infectious  medical  waste.
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Conclusions:  Hospital  authorities  should  conduct  a broad  review  of  medical  waste
management,  including  improved  employee  training.  This  step  should  have  a  positive
effect  on  local  health,  as  well  as  the  environment.  Improvement  is  also  needed  in
the  infection  prevention  performance  of  hospital  healthcare  workers.  This  approach
l  production  of  infectious  waste  and  costs  associated  with











































































of the  rules  and  regulations  [15].
WHO  reports  indicate  that  the  level  of  infectious
waste generated  is  higher  in  developing  countries,should  reduce  additiona
healthcare.
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apid  population  expansion  has  resulted  in  the  need
or additional  healthcare  facilities  and  diagnostic
aboratories, leading  to  the  generation  of  larger
mounts  of  medical  waste  worldwide.  One  factor
ffecting  this  increase  is  the  wider  employment  of
ingle-use  disposable  devices  [1].
Medical  waste  is  a  type  of  waste  generated
uring diagnosis,  treatment  or  immunization  of
atients in  healthcare  settings  [2].  Based  on  epi-
emiologic  data,  medical  waste  can  be  divided
nto two  categories  —  infectious  and  non-infectious.
ome infectious  and  non-infectious  waste  can  also
e hazardous  —  potentially  harmful  because  of  the
resence  of  dangerous  chemicals  or  pharmaceut-
cals or  radioactivity  or  otherwise  able  to  cause  an
dverse reaction  [3].
Infectious  medical  waste  has  the  proven  abil-
ty to  transmit  disease  among  healthcare  workers
HCWs) and  other  exposed  individuals.  Infectious
aste accounts  for  approximately  15—25%  of  all
edical  waste;  however,  it  has  the  potential  to
egatively  affect  human  safety  and  health  [4,5].
f medical  waste  is  not  managed  correctly,  it  can
ause  serious  infectious  disease  such  as  hepatitis  B
irus (HBV),  hepatitis  C  virus  (HCV),  human  immu-
odeﬁciency  virus  (HIV)  and  respiratory,  enteric  and
oft tissue  infections  [6].
A clear  deﬁnition  of  infectious  waste  is  needed  to
ssist HCWs  to  correctly  separate  different  types  of
aste. One  deﬁnition  of  infectious  waste  includes
nything potentially  infectious,  such  as  body  ﬂu-
ds or  secretions  (e.g.,  blood,  pleural  ﬂuid,  semen,
aginal  secretions,  vomit,  feces  or  urine),  contam-
nated sharp  objects  (e.g.,  contaminated  needles,
yringes  and  surgical  blades),  biological  laboratory
aste (e.g.,  cultures,  stocks  and  growth  media),
athological  waste  (such  as  human  tissue,  organs  or
ody ﬂuids),  and  single-use  disposable  equipment,
tensils  and  instruments  soiled  with  potentially
nfectious agents.
The  deﬁnition  of  waste  is also  inﬂuenced  by  the
ocation  of  disposal,  such  as  veterinary  clinics  or
i
a
fospital  areas  (e.g.,  isolation  wards  or  rooms,  oper-
ting theaters,  emergency  rooms,  intensive  care
nits, pathological  and  biological  laboratories  and
utopsy rooms)  [2,7,8]. Non-infectious  waste  is  usu-
lly considered  infectious  after  being  mixed  with
nfectious  waste  [7].
The amount  of medical  waste  generated  depends
n various  factors,  including  the  size  of  the  health-
are facility,  number  of  beds,  occupancy  rate,
egregation  procedures  and  types  of  services  pro-
ided [1,4].  The  quantity  of  infectious  waste  can
lso be  affected  by  the  level  of  insurance  reim-
ursement  [9].
Stages  of  medical  waste  management  include
egregation, collection,  packaging,  storage,  treat-
ent, transport  and  disposal.  Infectious  waste
ust  be  segregated  from  non-infectious  waste  and
reated by  incineration  or  autoclaving  prior  to  dis-
osal. A  lack  of  appropriate  labeling  can  result
n improper  segregation  of  medical  waste  and
ncreased associated  costs  [4].
Generation  and  handling  of  waste  differs  world-
ide [7,10].  Medical  waste  management  is  a special
oncern  in  areas  with  severely  limited  resources.
n parts  of  Asia,  proper  management  is  generally
hought to  be  inadequate  [7].  Developing  countries
ften pay  less  attention  to  waste  management,
esulting in  mixing  of  regulated  medical  waste
ith non-infectious  waste  [11,12]. The  WHO  indi-
ates that  64%  of  hospitals  in  22  countries  do
ot perform  correct  waste  procedures  [13]. Fac-
ors associated  with  improper  segregation  include
nadequate  awareness,  poor  HCW  attitudes  and
ractices  and  inadequate  management  by  facility
eadership  [2,7,14]. Physicians  are  usually  aware  of
he need  for  proper  infectious  waste  management
nd the  associated  risks  for  disease  transmission;
owever, they  are  often  unfamiliar  with  the  tenetsncluding Iran.  This  can  be  attributed  to  a  lack  of
wareness  by  HCWs  concerning  correct  deﬁnitions




























understanding  of  waste  regulations  and  standards,
especially  concerning  proper  segregation  [14].
There are  many  quantitative  studies  about  the
management  of  infectious  medical  waste.  How-
ever, qualitative  studies  are  uncommon.  Combining
these two  methods  could  produce  a  deeper  under-
standing of  the  complex  relationships  among  the
factors involved.  One  qualitative  study  reported
that improper  waste  segregation  was  associated
with inadequate  education  and  HCW  understanding
of proper  waste  disposal  [11].
In this  study,  we  used  a  qualitative  method-
ology to  identify  previously  disregarded  barriers
to knowledge  of  salient  deﬁnitions  and  practices
concerning the  correct  segregation  of  infectious
waste in  the  Nemazee  Hospital  at  Shiraz  Uni-
versity of  Medical  Sciences,  which  is  the  largest
hospital in  the  Shiraz  University  of  Medical  Sci-
ences.
Methods
An  exploratory  qualitative  approach  used  thematic
analysis  of  focus  group  responses.  Data  collection
lasted for  two  months  —  September  and  October,
2012. After  receiving  approval  from  the  Ethics
Research Committee  of  Shiraz  University  of  Medi-
cal Sciences,  we  created  four  job-stratiﬁed  focus
groups,  each  comprising  ﬁve  to  twelve  HCWs  from
Nemazee  Hospital.
All participants,  including  nurses,  medical  stu-
dents, nursing  students  and  cleaners,  were  selected
randomly  from  various  wards.  All  agreed  to  par-
ticipate  and  were  available  to  attend  all  focus
group discussion  sessions.  There  was  no  attempt  to
ensure homogeneity  of  the  participants;  however,
we did  obtain  information  concerning  gender,  age





Figure  1  Schema  of  thM.  Oroei  et  al.
Audio  recording  of  focus  group  discussions
nderwent  verbatim  transcription.  We  used  a
emi-structured  discussion  format  employing  open-
nded questions  about  infectious  medical  waste,
ncluding  deﬁnitions,  segregation  processes  and
otential  problem  areas.  Each  session  lasted
etween 35  and  60  min.
Using  content  analysis,  we  independently
eviewed  all  transcripts,  using  an  iterative  process
o identify  idea/position  patterns.  We  investigated
he similarities  and  differences  in  the  data  and
oded all  the  responses.  After  comparing  the  data,
e established  analytical  categories  and  selected
he key  overarching  concepts.  In  accordance
ith content  analysis  methodology,  focus  group
iscussions  continued  until  thematic  saturation
as achieved.  We  used  a member  check  system  to
ssess the  credibility  of  the  data.
esults
he  participants  were  40  Nemazee  Hospital  person-
el divided  into  four  focus  groups  of  unequal  sizes.
he mean  age  was  31.50  ±  7.23  years,  and  the  mean
ork experience  was  ﬁve  years;  62.5%  of  the  par-
icipants  were  female.  Only  20%  of  the  participants
orked full-time;  the  others  were  contract  employ-
es or  interns.
Two main  themes,  health  literacy  and  manage-
ent weakness,  were  explored  (Fig.  1).
ealth literacy
ealth  literacy  —  lack  of  training
ll the  participants  indicated  they  were  familiar
ith the  correct  deﬁnition  of  infection;  however,
hey did  not  agree  on  the  importance  of  waste  seg-
egation  at  the  point  of  generation.  Nurses  were

































































































M qualitative  study  of  the  causes  of  improper  segre
ware  of  the  importance  of  segregation.  However,
ursing and  medical  students  reported  a  belief  that
‘separation  of  infectious  medical  waste  is  of  little
ractical  value  because  all  types  of  waste  will  even-
ually mix  together.’’  Cleaners  initially  indicated
hat segregation  immediately  after  generation  was
mportant.  However,  further  questioning  and  dis-
ussions  revealed  that  this  belief  was  superﬁcial.
All study  groups  stated  that  patients  and  their
ompanions are  not  informed  of  the  correct  def-
nition  of  segregation  and  the  importance  of
eparation  of  infectious  medical  waste  (e.g.,  pla-
ing each  waste  item  into  the  proper  containers).
ome participants  stated  that  ‘‘patient  companions
laced left-over  general  patient  waste  into  yellow
ins’’  (reserved  only  for  infectious  medical  waste).
ther participants  reported  seeing  patients  or  their
ompanions  place  water  bottles  into  yellow  bins.
ne participant  stated  that  ‘‘patients  and  their
ompanions  are  not  trained  and  do  not  have  enough
nformation  regarding  segregation.’’
Nursing and  medical  students  (externs  or interns)
tated  they  had  not  been  sufﬁciently  trained.  For
nstance,  one  student  said,  ‘‘We  have  no  informa-
ion about  the  waste  guidelines.’’  Another  student
tated,  ‘‘We  have  not  been  trained  on  control  and
isposal of  hospital  waste.’’  A  third  student  said,
‘We are  not  aware  of  the  waste  disposal  process.’’
All study  participants  believed  that  waste  man-
gement  educational  programs  should  provide
ublic health  information  as  part  of  health  literacy
raining. One  experienced  nurse  said,  ‘‘Importance
f the  waste  should  be  made  at  the  school  level,
o the  importance  of  waste  disposal  is  instilled
rom childhood.’’  Another  participant  said,  ‘‘Lack
f basic  training  regarding  controlling  the  wastes  in
ociety is  a  major  concern.’’
ealth  literacy  —  lack  of  sensitivity
articipants  considered  lack  of  attention  and  sen-
itivity to  infectious  medical  waste  segregation  as
arriers to  correct  management.  They  mentioned
hat they  were  aware  of  the  importance  of  segre-
ation but  that  they  were  sometimes  careless  and
istakenly  mixed  infectious  medical  waste  with
omestic  waste.  This  indicated  an  attitudinal  prob-
em existing  among  the  participants.
Participants  also  believed  that  patients’  com-
anions do  not  give  sufﬁcient  attention  to  safety.
ne subject  mentioned,  ‘‘Patients’  companions
o not  pay  attention  to  the  bin  labels’’.  On  the
ther hand,  some  groups  attributed  waste  mixing
o carelessness  of  the  service  personnel  and  stated,
‘Unfortunately,  sometimes  the  cleaners  are  not  in
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anagement weakness
nother  theme  of  this  study  was  managerial  weak-
ess, which  includes  poor  planning,  organizational
esource shortages  and  lack  of  supervision  and  eval-
ation.
anagement  weakness  —  poor  planning
articipants  felt  that  a main  duty  of  hospital
anagement is  operational  planning  for  training
CWs as  well  as  facility  visitors.  However,  weak-
esses were  detected.  Nurses  mentioned,  ‘‘We
ave not  had  a comprehensive  educational  program
or infection  control  and  waste  disposal.’’  Students
ere also  aware  of  weaknesses  in  their  curricula,
nd some  said,  ‘‘There  is  a  need  to  inform  patients
nd their  companions;  however,  there  is  no  plan  for
reparing brochures  or  pamphlets  to  be  given  to  the
atients during  admission.’’  All  the  cleaners  stated,
‘Collecting  each  department’s  waste  only  by  ded-
cated personnel  is  not  a good  idea.  The  previous
lan was  to  have  cleaners  collect  waste  from  bins
n all  departments  and  it  was  better.’’
anagement  weakness  —  lack  of  organizational
esources
he focus  groups  reported  that  hospital  guidelines
o not  cover  all  aspects  of  infectious  waste  man-
gement.  Additionally,  participants  mentioned  the
hortage of  human  resources  including  cleaners,
urses and  qualiﬁed  managers.
Most  study  participants  believed  that  their  hos-
ital is  understaffed,  with  a  particular  shortage  of
leaners. Some  cleaners  stated,  ‘‘There  are  few
ersonnel  during  the  evening  shift,  making  moving
aste bins  difﬁcult.’’  In  addition,  they  mentioned,
‘We have  asked  the  authorities  to  employ  more
orkers, but  they  do  not  seem  to  care.’’  Moreover,
he nurses  referred  to  their  departments  as  being
‘crowded.’’  For  instance,  they  said,  ‘‘The  waste  is
ot correctly  separated  when  the  departments  are
rowded.’’  Additionally,  in  the  emergency  depart-
ent, all  the  waste  is  considered  infectious,  which
ncreases  the  volume  of  infectious  waste.
Nurses familiar  with  national  waste  guidelines
entioned several  important  points  including,  ‘‘We
ace problems  while  working.  For  example,  we  do
ot know  what  to  do  for  disposal  of  secretions  and
ontaminated  ﬂuids  resulting  from  the  washing  of
ounds.’’
anagement  weakness  —  lack  of  supervision  and
valuation
he focus  groups  in  this  study  revealed  a  general
ack of  knowledge  concerning  national  guidelines.















































monitoring  waste  management.  Most  study  partici-
pants believed  that  the  waste  collection  procedures
used in  the  hospital  were  inappropriate  for  the
number of  personnel  available.  They  also  felt
that the  authorities  were  unaware  or  did  not
pay attention.  Some  cleaners  mentioned,  ‘‘Each
department’s  personnel  have  to  carry  out  and
change full  bins,  but  we  do  not  have  enough  time
to change  the  full  bins  in  each  work  shift.’’
Considering  the  guidelines,  nurses  said,  ‘‘They
require  review  and  revision  and  are  not  complete
regarding liquid  infectious  wastes.  The  hospital
needs to  solve  its  problems.’’  They  also  stated,  ‘‘In
the pediatrics  department,  diapers  are  not  consid-
ered infectious  waste,  and  the  guidelines  are  not
clear in  this  regard.’’  They  believed  that  novel  and
more complete  guidelines  must  be  developed.
All the  groups  agreed  that  wastes  are  not  cor-
rectly separated  during  evening  and  night  shifts
because of  the  lack  of  supervision  and  the  lower
number of  personnel.  Another  problem  was  a lack
of empty  bins.  In  fact,  the  participants  felt  that  this
led to  inadequate  waste  separation.
Hospital  management  does  not  monitor  HCWs’
performance, due  to  the  size  and  composition  of
the workforce.  Management  also  does  not  provide
workers  with  incentives  such  as  more  favorable
work shifts  and  increased  salaries.
Discussion
Focus  groups  were  asked  about  the  deﬁnitions
of various  types  of  waste  and  the  importance
of segregating  infectious  waste.  All  participants
indicated that  they  have  sufﬁcient  knowledge  in
this regard.  However,  as  discussions  continued,  it
became apparent  that  barriers  existed  concern-
ing correct  segregation  of  infectious  wastes,  which
could increase  the  total  waste  volume.
After  analyzing  the  recorded  discussions,  two
main  themes  were  established:  lack  of health  lit-
eracy and  poor  managerial  performance.  Health
literacy is  a  social  demand  that  facilitates  obtain-
ing, processing,  and  perceiving  health  information
and is  gained  through  training.  Deﬁciency  can  lead
to lack  of  job  satisfaction  and  improper  compliance
with guidelines  [16].
In this  study,  most  participants  believed  that  one
barrier to  correct  separation  of  infectious  wastes
and  reduced  total  waste  volume  was  the  lack  of
training programs  for  hospital  personnel,  students,
patients  and  visitors.  Another  study  also  conducted
at Nemazee  Hospital  indicated  that  training  of  per-
sonnel played  a  critical  role  in  reducing  the  volume
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resence  of  understafﬁng  [2]. There  appears  to  be
 need  for  more  practical  and  less  theoretical  train-
ng.
Nemazee  Hospital  is  an  educational  training
acility with  most  patient  care  provided  by  interns.
herefore,  lack  of  HCW  knowledge  and  the  pres-
nce of  incorrect  practices  may  lead  to  deﬁciencies
n the  segregation  process.  Discussions  revealed
hat participants  did  not  have  a correct  under-
tanding of  the  waste  disposal  process,  especially
oncerning the  separation  of  infectious  waste.  This
eads to  waste  mixing  and  inﬂated  amounts  of
aste.
A study  conducted  by  Hashemi  [17]  revealed
hat students  had  low  health  literacy  regarding
aste recycling.  This  implies  that  waste  manage-
ent  might  not  be  emphasized  during  healthcare
raining. Healthcare  workers  focused  on  their  diag-
ostic and  treatment  roles  and  paid  less  attention
o the  proper  management  of  waste.  In  any  event,
e recommend  that  hospital  management  have  a
omprehensive  plan  to  improve  training  and  health
iteracy regarding  waste  separation.
Another barrier  expressed  in  this  study  was  that
atients  and  their  companions  were  not  informed
f proper  waste  separation.  Most  study  participants
elieved that  improving  patient  and  companion
wareness could  be  accomplished  through  various
ethods,  such  as  the  use  of  instructional  media.
Lack of  training  programs  and  educational  facil-
ties has  led  to  an  increase  in  production  of
nfectious waste  in  various  hospital  departments.
indings from  Miyzaki’s  study  indicated  that  inform-
ng patients  and  their  families  was  one  of  the
ajor strategies  of  the  treatment  centers  for
afer and  more  effective  waste  management  [18].
hao Chung  stated  that  the  general  population
ould learn  to  categorize  different  types  of wastes
hrough  the  use  of  visual  training  aids,  such  as
nnouncements  and  special  displays  [19].
The study  participants  thought  that  waste  segre-
ation is  sometimes  neglected  because  patient  care
s considered  to  be  more  important.  This  might  be
ue to  carelessness  or  a  lack  of  sufﬁcient  sensitivity
nd attention  to  the  issue,  which  might  indirectly
ffect the  patients’  health  as  well  as  that  of  society.
Training  can  be  useful  for  problems  associated
ith waste  management.  Of  course,  it should  be
oted that  the  problem  cannot  be  completely
olved by  improving  training.  An  effective  program
s needed  for  waste  disposal.  One  way  would  be  to
nsure that  waste  bins  are  frequently  checked  to
elp prevent  improper  waste  disposal  [19]. A  study
y Kumar  reported  that  regular  supervision  and
raining  of  HCWs  resulted  in  signiﬁcant  improve-



































































R qualitative  study  of  the  causes  of  improper  segre
Study  results  indicated  that  managerial  weak-
ess was  an  important  negative  factor.  This
ncluded poor  planning  and  a  lack  of  organizational
esources,  supervision  and  evaluation.  Muduli  found
hat the  most  important  barrier  to  effective  hospi-
al waste  management  was  lack  of  activity  by  top
anagement  and  the  inability  to  overcome  oper-
tional  barriers  on  time.  Another  barrier  to  waste
eparation  was  poor  training  of  staff  and  students.
According to  WHO  guidelines,  successful  waste
anagement  requires  regular  and  effective  training
rograms  as  well  as  the  development  of  informa-
ion systems  [4].  In  Iran,  national  guidelines  are
sed as  educational  resources  [20].  According  to  the
ndings of  the  present  study,  these  guidelines  have
everal  weaknesses.  For  instance,  nurses  stated
hat clear,  operational  explanations  have  not  been
rovided  for  some  waste  types,  such  as  infectious
iquids. Thus,  the  national  guidelines  need  to  be
eviewed  by  authorities  and  compared  to  interna-
ional standards.
Organizational  resources  were  noted  as  another
mportant barrier.  In  the  emergency  department,
s well  as  other  departments,  cleaners  do  not  cor-
ectly separate  the  wastes  primarily  because  of
nderstafﬁng.  This  can  lead  to  an  increase  in  the
olume  of  infectious  waste,  creating  a  ﬁnancial  bur-
en. Proper  management  requires  cost-effective
easures,  including  providing  a  sufﬁcient  human
orkforce  as  well  as  the  necessary  physical  facil-
ties  [8].
Hospital  management  and  key  staff  must  coop-
rate  on  planning  and  evaluation.  Appropriate
udgets should  be  allocated  to  supply  organi-
ational resources  and  provide  comprehensive
raining at  the  hospital  level,  along  with  develop-
ent of  health  literacy.  Because  Nemazee  Hospital
s a  diagnostic,  treatment  and  educational  center,
pecialists  tend  to  be  less  involved  with  waste  sep-
ration.
This study  has  some  limitations.  Most  studies  of
ospital  waste  management  are  quantitative.  The
ew quantitative  studies  conducted  were  used  to
iscuss our  ﬁndings.  Further  qualitative  studies  are
eeded to  better  identify  and  describe  problem
reas in  waste  management.
onclusions
ased  on  the  present  results,  it  appears  that  health
uthorities  and  policy-makers  need  to  perform  a
omprehensive  review  of  training  regarding  med-
cal waste  management.  Because  of  the  issue’s
mportance concerning  general  health,  as  well  as
he environment,  a  concerted  effort  is required.on  of  infectious  waste  at  Nemazee  Hospital  197
here  must  also  be  improvement  regarding  HCWs’
nd visitors’  health  literacy  beyond  clinical  care.
y empowering  individuals,  excessive  production  of
nfectious waste  could  be  minimized,  and  expense
evels  could  be  held  in  check.  This  solution  would
nvolve  recurring  evaluation  and  improvement  of
he management  system.
unding
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